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ABSTRACT 



A customizable instruction-set processor (10) implements 
complex, time-consuming operations by reconfiguring a 
portion of an instruction execution unit (34) to perform a 
group of specific functions in hardware rather than imple- 
menting a string of operations in software routines. The 
instruction execution unit (34) has a non-programmable 
section (46) and a programmable section (48) that receive an 
opcode and output control signals for controlling a datapath 
(16). The datapath (16) has a non-programmable datapath 
(18) and a programmable datapath (32). The programmable 
section (48) and the programmable datapath (32) are pro- 
grammed by the user to provide a customizable instruction- 
set that controls and adds functionality to the customizable 
instruction-set processor (10). 

9 Claims, 2 Drawing Sheets 
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CUSTOMIZABLE INSTRUCTION SET 
PROCESSOR WITH 
NON-CONFIGURABLE/CONFIGURABLE 
DECODING UNITS AND NON- 
CONFIGURABLE/CONFIGURABLE 
EXECUTION UNITS 

BACKGROUND OF THE INVENTION 

The present invention relates, in general, to integrated 
circuits and, more particularly, to data processors. 

Many data processors based on conventional architectures 
execute software instructions in sequential fashion. Pipelin- 
ing instructions within the data processor allow complex 
functions to be completed during a minimum of clock 
cycles. General purpose processors with pipeline instruc- 
tions arc capable of high levels of performance but require 
considerable blocks of integrated circuitry and firmware 
dedicated to the complex and high level functions. The 
general purpose processors are referred to as Complex 
Instruction Set Computers (CISC) due to the features that 
allow the execution of complex instructions. 

Another type of data processor known as a Reduced 
Instruction Set Computer (RISC) incorporates a simplified 
instruction set. The RISC processor has less special purpose 
circuitry than the CISC processor and an architecture that 
executes each instruction within a single clock cycle. The 
simplified instruction set of the RISC processor accom- 
plishes complex functions through software routines rather 
than through dedicated hardware. Thus, it is possible for a 
RISC processor with a highly efficient instruction set to 
execute instructions faster than a CISC processor. 

Applications involving data communications are handled 
by processors known as Digital Signal Processors (DSPs). 
DSP processors have circuitry to handle such tasks as 
complex mathematical processing and video image genera- 
tion. A variety of different data processors are available for 
use in providing solutions in specific applications. In 
general, each of the different data processors have a certain 
number of instructions in common. In addition to the com- 
mon instructions, application specific instructions and asso- 
ciated hardware have been added to customize the data 
processor to fit the intended application. 

Signed/unsigned numbers, multi-precision integer addi- 
tion and subtraction, and carryyborrow control information, 
are a few of the integer arithmetic instructions that may be 
encoded into the "operation code" (opcode) depending upon 
the specific application. Thus, it becomes the task of the user 
to properly select the type of data processor having an 
instruction set that best fits the intended application. 

General purpose data processors have an instruction set 
that is designed to cover a variety of applications. 

Thus, the general purpose data processors may either have 
instructions that are not used or lack instructions that would 
reduce execution time and provide a data processing solu- 
tion for some applications. On the other hand, DSPs are 
designed to fit specific applications and have instruction sets 
that meet (he requirements of those applications. 

Accordingly, it would be advantageous to have a data 
processor that provides an instruction set that fits the 
intended application. The data processor should be manu- 
facturable and provide a cost effective solution for the data 
processing needs of the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a customizable instruction- 
set processor; 
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FIG. 2 is a block diagram of a portion of the customizable 
instruction-set processor that illustrates an instruction 
execution unit and a datapath; 

FIG. 3 is a block diagram of another embodiment of the 
5 customizable instruction-set processor of FIG. 2; and 

FIG. 4 has table entries that illustrate a method of con- 
figuring user-defined instructions in the instruction execu- 
tion unit and contsponding logic in the datapath. 

10 DETAILED DESCRIPTION OF THE DRAWINGS 

The customizable instruction-set processor or data pro- 
cessor implements complex, time-consuming operations by 
reconfiguring a portion of the instruction execution unit to 

15 perform a group of specific functions in hardware rather than 
implementing a string of operations in software routines. 
The instruction execution unit or controller of the data 
processor has an input coupled for receiving an opcode and 
an output for supplying control signals. A non- 

^ programmable section and a programmable section of the 
controller receive the opcode and supply control signals to 
a datapath. The programmable section is defined or pro- 
grammed by the user and thereby provides a configurable 
instruction-set that controls the datapath. 

^ FIG. 1 is a block diagram of a customizable instruction- 
set processor or data processor 10. A Random Access 
Memory (RAM) 12 and Read Only Memory (ROM) 14 are 
connected via a DATA BUS 17 to a datapath 16. Datapath 16 
has both a non-programmable datapath 18 and a program- 

30 mable datapath 32. Non-programmable datapath 18 includes 
a variety of registers such as an Arithmetic and Logic Unit 
(ALU) 20, accumulator registers 22, data counters 24, a 
stack pointers 26, a program counter 28, and general purpose 
registers 30, among others. Both non-programmable datap- 

35 ath 18 and programmable datapath 32 receive data from 
DATA BUS 17, provide functional operations on the data, 
and transfer data back to DATA BUS 17. Thus, data is 
transferred via DATA BUS 17 to registers in datapath 16 
where operations such as arithmetic operations, data 

4Q increments/decrements, data shifting, and logical data com- 
parisons take place. 

Instructions are loaded from the on-chip memory or from 
external memory during an instruction fetch cycle. Opcode 
vahicss are received by a controller or instruction execution 

45 unit 34. The opcode is decoded and control signals generated 
at an output of instruction execution unit 34. The control 
signals are transferred via a CONTROL BUS 15 to an input 
of datapath 16. The control signals are gated with clock 
signals generated by a clock circuit 11 for synchronous 

50 transfer of data between DATA BUS 17 and registers within 
datapath 16. Multiple clock cycles may be required for the 
execution of an instruction and a signal from CONTROL 
BUS 15 is fed back to non-programmable section 46 and 
programmable section 48 to manage the subsequent fetch 

55 cycle and decode of the next opcode or the subsequent 
portion of the current instruction. In addition to providing 
connections to inputs/outputs of registers within datapath 
16, DATA BUS 17 is connected to Input/Output (I/O) ports 
36 and provides an electrical connection for transfer of a 

60 data signal to devices outside of data processor 10. It should 
be noted that the number of buses or bus connections arc not 
a limitation of the present invention. 

FIG. 2 is a block diagram that illustrates one embodiment 
of instruction execution unit 34 and datapath 16. It should be 

65 noted that the same reference numbers are used in the figures 
to denote the same elements. Instruction execution unit 34 
receives "operation code" (opcode) signals at input 40 and 
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generates CONTROL BUS 15 signals at an output of 
instruction execution unit 34. Instruction execution unit 34 
has two sections coupled for receiving the opcode signals, 
the first section is a non-programmable section 46 and a 
second section is a programmable section 48. Both non- 
programmable section 46 and programmable section 48 
have inputs that are commonly connected to input 40 of 
instruction execution unit 34. An output 41 of non- 
programmable section 46 is commonly connected to an 
input of a control circuit 47 and an input of programmable 
section 48. An output 42 of programmable section 48 is 
commonly connected to another input of control circuit 47 
and another input of non-programmable section 46. 
Although not shown, additional signal lines may connect 
non-programmable section 46 with programmable section 
48. A select input of selector logic circuit 49 is connected to 
an output of control circuit 47. An output of selector logic 
circuit 49 is connected to CONTROL BUS 15 at an output 
of instruction execution unit 34. A portion of CONTROL 
BUS 15 is fed back and connected to yet another input of 
non-programmable section 46 and programmable section 
48. Examples of signals generated within datapath 16 
include carry-out signals, overflow signals, among others, 
and are included on CONTROL BUS 15 as signals which 
are fed back to instruction execution unit 34. 

Datapath 16 includes a non-programmable datapath 18 
and a programmable datapath 32, both having commonly 
connected inputs connected to an output of instruction 
execution unit 34. In addition, a DATA BUS 17 provides a 
signal path that connects non-programmable datapath 18 
with programmable datapath 32 and to/from other blocks in 
data processor 10 (see FIG. 1). 

FIG. 3 is a block diagram of another embodiment of the 
customizable instruction -set processor of FIG. 2. In this 
embodiment, instruction execution unit 34 receives the 
opcode signals at input 40 and supplies the opcode signals 
to inputs of non-programmable section 46 and program- 
mable section 48. An output 44 of non-programmable sec- 
tion 46 is connected to another input of programmable 
section 48. An output 45 of programmable section 48 is 
connected to another input of non-programmable section 46. 
An output of selector logic circuit 49 is connected to 
CONTROL BUS 15 at an output of instruction execution 
unit 34. A portion of CONTROL BUS 15 is driven by 
datapath 16 and fed back and connected to yet another input 
of non-programmable section 46 and programmable section 
48. 

In operation, with reference to FIG. 2, opcode signals are 
received at input 40 of instruction execution unit 34. Non- 
programmable section 46 generates control signals in accor- 
dance with decoded opcode signals. Likewise, program- 
mable section 48 generates control signals in accordance 
with decoded opcode signals. The first group of opcodes that 
are decoded by non-programmable section 46 are different 
from the second group of opcodes that are decoded by 
programmable section 48. Selector logic circuit 49 selects 
either the control signals from non-programmable section 46 
or programmable section 48 for transfer to datapath 16. 
Non-programmable section 46 provides a signal at output 41 
that indicates whether the opcode decoded in non- 
programmable section 46 is valid. Likewise, programmable 
section 48 provides a signal at output 42 that indicates 
whether the opcode decoded in programmable section 48 is 
valid. Non-programmable section 46 assumes control of 
CONTROL BUS 15 if neither non-programmable section 46 
nor programmable section 48 have valid decodes, i.e., a 
default instruction trap. 
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Alternatively, with reference to FIG. 3, opcode signals are 
received at input 40 of instruction execution unit 34. Non- 
programmable section 46 generates control signals in accor- 
dance with decoded opcode signals that are transferred 

5 through selector logic circuit 49 to CONTROL BUS 15. In 
additioo, a portion of the opcode signals decoded by non- 
programmable section 46 generate a start signal that is 
transmitted to programmable section 48. The start signal 
transfers control from non-programmable section 46 to 

1Q programmable section 48. Signal 33 generated by non- 
programmable section 46 causes selector logic circuit 49 to 
select control signals from programmable section 48 for 
transfer to CONTROL BUS 15. After the instruction has 
executed, a signal at output 45 of programmable section 48 

15 causes the control for providing the opcode of the next 
instruction to be relinquished back to non-programmable 
section 46. 

CONTROL BUS 15 connects instruction execution unit 
34 to datapath 16 and is N-bits wide, where N is an integer 

M number. The signals of CONTROL BUS 15 are combined 
with appropriate clock signals to control the synchronous 
transfer of data to/from registers that comprise datapath 16 
(see FIG. 1). It should be noted that control signals on 
CONTROL BUS 15 may or may not require multiple clock 

23 cycles to completely execute an instruction. 

Data processor 10 can execute a number of instructions 
that are basic instructions common to a wide variety of 
applications. The opcodes for the basic instructions are 
decoded by non-programmable section 46 and correspond- 

30 ing control signals are provided to datapath 16 via selector 
logic circuit 49. Thus, the basic instructions are the most 
widely used instructions in the users applications. Data 
processor 10 is manufactured with the decode logic for the 
basic instructions hardwired within non-programmable sec- 

35 lion 46. 

In addition to the basic instructions, the user can program 
or reconfigure programmable section 48 to decode a group 
of instructions. Thus, data processor 10 is a general purpose 
processor having a fixed non-programmable set of basic 

40 opcodes that arc decoded in non-programmable section 46 
and an additional group of customizable opcodes that are 
denned by the user and decoded by programmable section 
48 that allow data processor 10 to be application specific. 
The additional user-defined opcodes arc decoded by pro- 

45 grammable section 48 and transferred via selector logic 
circuit 49 to CONTROL BUS 15 for controlling datapath 16. 
Further, the function of the logic gates (not shown) within 
programmable datapath 32 are also programmable or re con- 
figurable under user control. In other words, the logic gates 

50 in programmable datapath 32 can be configured to function 
as latches, increment/decrement counters, hardware 
multipliers, an Arithmetic Logic Unit (ALU), or the like. 
The control signals generated by programmable section 48 
control the transfer of data between DATA BUS 17 and 

55 datapath 16. 

Both programmable section 48 and programmable data- 
path 32 are customizable to fit the user's intended applica- 
tion. One method of customizing data processor 10 is 
through a user-defined metallization layer (not shown) that 

(SO interconnects a number of logic gates. In other words, 
programmable section 48 and programmable datapath 32 
each include a group of logic gates that are configured by the 
metallization layer to provide user-defined decodes of 
opcodes. The logic gates in programmable datapath 32 are 

65 interconnected to allow execution of a user-defined function. 
The logic gates of programmable datapath 32 are also 
interconnected to provide communication with DATA BUS 
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17 and function, by way of example, to latch data, shift data, the control signals and multiplies a data value stored in a 

increment/decrement data, etc. register of non-programmable datapath 18 and a data value 

Another embodiment for customizing data processor 10 received on DATA BUS 17. When the multiply instruction 

includes configuring programmable section 48 and program- has executed instruction execution unit 34 accepts the next 

mable datapath 32 by a Field Programmable Gate Array 5 opcode. It should be noted that the types of instructions 

(FPGA) integrated with data processor 10. The user- included in data processor 10 when manufactured, i.e., the 

configurable FPGA in programmable section 48 is config- opcodes decoded by non-programmable section 46 are not 

ured by the user to decode opcodes and provide control limitations of the present invention. It should be further 

signals to datapath 16. The user-configurable FPGA in noted that ^ types 0 f instructions defined by the user, i.e., 

programmable datapath 32 is configured by the user to ,„ the opcodes decoded by programmable section 48, arc not a 

transfer data to/from DATA BUS 17 and function, by way of limitation 0 f the present invention, 

example, to latch data, shift data, increment/decrement data, . c . . , . . ., . , 

. it .l j t e • .l T-ns* a ■ . • . j j Th e user-definable instructions (opcodes) provide trade->. 

etc. The method of configuring the FPGA is not intended as _ ..... _ v r , ' r , , ( 

... , . . ,. , . . on capabilities to a user. For example, a hexadecimal-to- 

a limitation of the present invention. Alternatively, devices r f1 > 1 1 

. f i 4 - t • . u . j j buiary conversion takes about 30 to 53 clock cycles to 

such as ferroelectric transistors can be programmed and % c . . , . . * 

, j j j- t j c j « • execute on a Motorola 68HC11 processor and requires about 

configured to provide decoding of user-denned opcodes m -> ft . . c . „. • ... n*w 

Li AO a *u c a 1 ■ t 39 bytes of code in the program memory, i.e., either RAM 

programmable section 48 and the user-specified logic func- n^t^A/ *\ t * -!u .u 

. , , , . ^ 6 12 or ROM 14 (see FIG. 1). In accordance with the present 

lions in programmable datapath 32. . . v , . . ' , . • . 1 L . 

r ^ , _ . , , invention, the hexadecimal-to-binary conversion takes about 

As an example of an instruction that causes data to be 7 , 0 13 clock ks to ex Ksal ^ ia bet(er man 75 

shiaed, the opcode for the instruction is Provided from 20 perccnt reduction m ^ timc . In addition> thc program 

memory to input 40 of mstrucUon execution unit 34 (FIG. 2). m ^ b the t mvention ^ 0fle b ^ e of ^ 

In this example the decode for the shift mstrucUon occurs in - m ^ ^ m K should ^ QQtcd ^ ^ cmbodi . 

non-programmable section 46. Non-programmable section ments mustarted m HGS 2 ^ 3 ide ^ 

46 provides the decode of the received opcode and provides oflfe t0 ^ uscr ^ cmbodimc[lt uiustrated in FIG. 2 is 

control signals to selector logic circuit 49. n addition u flejdble and does not restrict the number of opcodes a user 

non-programmable section 46 generates a signal for control choQSCS to add tQ , he ocessor durin the customizillg step . 

circuit 47 that mdicates the received opcode has been ^ q[ qcw eg fc ^ ^ rf 

properly decoded. The select signal generated by control mmable xc&sa ^ Md the mnAxc of instnjCtions 

circuit 47 allows the control signals generated bynon- avaihbk in ^ instruction ^ 0n the other hand, the 

PT^ ble SeCU 1 ° D 46 , tt> 66 ^"f^ " C0N y? 0L 30 embodiment illustrated in FIG. 3 fixes the number of user- 

B , U ^ ^ ?? n J£?^ S1 f? alS S ^ tCd by f cl0CkslSnal definable opcodes, but not the function defined by the 

clock circuit 11 (FIG. 1) to provide synchronous control of ^ m advance of mc M customizin sle ^ 

data in non-programmable datapath 18. The control signals in M effidcnt ^ lcmcntation which rcduccs ^ ^ 

cause data to shift m a register, such as a register within of (he daU processor 

general purpose registers 30. When thc instruction for data « 

shifting has executed, the next instruction can be executed. a nG - 4 h « to J le that lUust f ate a m ^ od °/ con * 

Other instructions such as branch instructions, compare ngurmg user-defined instructions m the controUer and asso- 

instructions, jump instructions, move instructions, and ^£1^"**^^ 

negate instructions, among others, can be decoded by non- PROCESSOR SPEaFICATlON which refers to a step of 

programmable section 46 and control signals transferred to 40 Priding a specification that describes the complete func- 

non-programmable datapath 18 via selector logic circuit 49. definition of data processor 10, but without any 

A , , . , .. . . , definition of the programmable logic that is found in pro- 

As an example of an instruction that causes a hardware . . .- Jo j L i j . .i. >*■% 

! c ,- mo - grammable section 48 and programmable datapath 32. 

multiply, the user configures programmable section 48 and 0 r 0 r 

programmable datapath 32 to accept the multiply instruc- Table entry 52 is ADD USER-DEFINED INSTRUC- 

tion. In other words, for this example the multiply instruc- 45 Tl0m which refers 10 a ste P of providing functional details 

tion is not part of the instruction set of data processor 10 10 ^ specification of the additional instructions that the user 

when manufactured, i.e., the multiply instruction in an desires to implement in hardware. 

invalid instruction. However, the multiply instruction can be Table entry 54 is MODIFIED PROCESSOR SPECIFI- 

added by the user by configuring or programming the FPGA CATION which refers to combining the functional descrip- 

that is included in programmable section 48. Thus, program- 50 tion of the ORIGINAL PROCESSOR SPECIFICATION of 

mable section 48 is programmed to accept the opcode table entry 50 and the ADD USER -DEFINED INSTRUC- 

received at input 40 of instruction execution unit 34 and TIONS of table entry 52. The combined functional descrip- 

generatc valid control signals for use by datapath 16. Pro- tions allow the user to write a complete hardware description 

grammable section 48 signals control circuit 47 that the that models the functionality described in the combined 

multiply opcode has been properly decoded. A select signal ss specification. 

from control circuit 47 is generated in response to program- Table entry 58 is GENERATE SPECIFICATION FOR 
mable section 48 providing a valid decode of the received PROGRAMMABLE SECTIONS OF THE DATA PRO- 
opcode for a multiply. The select signal causes the control CESSOR which refers to a step of specifying thc user- 
signals generated by programmable section 48 to be trans- defined instruction decoding function in programmable sec- 
ferred through selector logic circuit 49 to CONTROL BUS 60 tion 48 and the user-defined datapath function in 
15. programmable datapath 32. It is not a limitation of the 
In addition, a portion of the FPGA within programmable present invention that thc ORIGINAL PROCESSOR 
datapath 32 is configured by the user to operate as a SPECIFICATION and the MODIFIED PROCESSOR 
multiplier. The multiplier was not part of the hardware SPECIFICATION are in the form of what is commonly 
included in data processor 10 when manufactured, i.e., data 65 known as an instruction set definition and algorithmic in 
processor 10 could only multiply by repeating "shift" and behavior. The difference between the ORIGINAL PROCES- 
"add" instructions. The configured FPGA multiplier receives SOR SPECIFICATION and the MODIFIED PROCESSOR 
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SPECIFICATION clearly define the logic which should 
reside in programmable section 48 and programmable data- 
path 32. 

The HDL of table entry 58 can be converted to the design 
data of a gate level circuit by inputting the description 
written in RTLto a logic synthesis tool. The additional logic 
needed for user-defined additional instructions is converted 
to logic for the decoder implemented in programmable 
section 48 (FIG. 2) and logic for the functional block 
implemented in programmable datapath 32. For the 
example, the user may decide that rather than multiplying 
two digital values using a software routine that repeats "add" 
and "shift" instructions, application code and execution time 
could be reduced by including a user-defined multiplier 
instruction. It should be noted that the HDL description of 
the added instructions is separate from the HDL description 
of the ORIGINAL PROCESSOR SPECIFICATION as 
described in table entry 50. By keeping the HDL descrip- 
tions of table entries 50 and 58 separate there is a correlation 
of inputs, outputs, and logic gates available in the FPGAs of 
programmable section 48 and programmable datapath 32 
(FIG. 2) and the inputs, outputs, and logic gates available in 
non-programmable section 46 and non-programmable data- 
path 18. 

Table entry 60 is PROGRAM THE PROGRAMMABLE 
LOGIC which refers to a step of either generating a metal 
mask to define the connections of gates, or alternatively, 
programs the FPGA in programmable section 48 and pro- 
grammable datapath 32. Thus, data processor 10 is custom- 
ized by user-defined instructions to provide the user with 
trade-ofls that allow functions to be implemented in soft- 
ware routines or configurable logic for implementing the 
desired functionality. 

By now, it should be appreciated that a data processor 
having a programmable controller can be configured to 
execute both programmable and non-programmable 
opcodes to increase the performance of the data processor 
and increase code density. The programmable instruction-set 
processor provides an economical customization capability 
for the diversity of applications by providing the user with 
either hardware or software choices to implementing 
complex, time-consuming operations. The user can specify 
functions used in the application that should be implemented <*o 
in hardware rather than implementing a string of operations 
through software routines. By configuring a portion of the 
instruction execution unit and datapath, the customizable 
instruction-set processor offers superior code packing capa- 
bilities. The architecture of the customizable instruction-set 45 
processor improves the performance and code size of an 
application through field configurable logic. 

What is claimed is: 

1. A processor having a configurable instruction- set, com- 
prising: 

a memory having a terminal for supplying an opcode; 
an instruction execution unit having an output for sup- 
plying control signals generated from a user-specified 
opcode and a predetermined opcode, wherein the 
instruction execution unit further includes; 
a nonconfigurable section having an input coupled for 
receiving the predetermined opcode and an output 
for supplying a first portion of the control signals, 
and 

a configurable section having an input coupled for 
receiving the user-specified opcode and an output for 
supplying the second portion of control signals; and 
a datapath for processing data signals that includes a 
nonconfigurable section having a control input for 
receiving the first portion of the control signals and a 
configurable section having a control input for receiv- 
ing the second portion of the control signals. 
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2. The processor of claim 1, wherein a second input of the 
nonconfigurable datapath is coupled to a second input of the 
configurable datapath via a data bus. 

3. The processor of claim 1, further including a selector 
logic circuit having a first input coupled to the output of the 
nonconfigurable section for receiving the first portion of 
control signals, a second input coupled to the output of the 
configurable section for receiving the second portion of 
control signals, a third input coupled for receiving a select 
signal, and an output coupled to the output of the instruction 
execution unit for supplying the control signals. 

4. The processor of claim 1, wherein the configurable 
section includes a Field Programmable Gate Array. 

5. A customizable instruction-set processor, comprising: 
a nonconfigurable datapath having an input; 

a configurable datapath having an input; 

a first section of an instruction execution unit that is 
nonconfigurable to decode a first portion of opcodes 
and provide first control signals; and 

a second section of the instruction execution unit that is 
configurable to decode a remaining portion of opcodes 
and provide second control signals, wherein the first 
control signals are received at the input of the noncon- 
figurable datapath and the second control signals are 
received at the input of the configurable datapath. 

6. The customizable instruction-set processor of claim 5, 
wherein the configurable datapath and the nonconfigurable 
datapath are commonly connected via a data bus. 

7. A processor having a configurable instruction-set, com- 
prising: 

a data bus for transferring a data signal; 

a memory for storing an opcode; 

an instruction execution unit having a nonconfigurable 
section and a configurable section and an input coupled 
to an output of the memory for receiving the opcode 
and an output for providing control signals; 

a first datapath having an input coupled to the data bus for 
processing the data signal on the data bus in response 
to the control signals from the nonconfigurable section 
of the instruction execution unit, wherein the first 
datapath is nonconfigurable; and 

a second datapath having an input coupled to the data bus 
for processing the data signal on the data bus in 
response to the control signals from the configurable 
section of the instruction execution unit, wherein the 
second datapath is configurable. 

8. The processor of claim 7, wherein the instruction 
execution unit further includes: 

a first section coupled for receiving the opcode and 
providing a first portion of the control signals, wherein 
the first section is nonconfigurable; and 

a second section coupled for receiving the opcode and 
providing a second portion of the control signals, 
wherein the second section is configurable. 

9. The processor of claim 8, wherein the instruction 
execution unit further includes a selector logic circuit having 
a first input coupled for receiving the first portion of the 
control signals, a second input coupled for receiving the 
second portion of the control signals, and a select signal that 
transfers one of the first portion of the control signals and the 
second portion of the control signals to the first and second 
datapaths. 
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